Cocultures of GFP(+) -granule cells with GFP(-) -pyramidal cells and interneurons for the study of mossy fiber neurotransmission with paired recordings.
Synaptic transmission of the granule cells (GCs) via their axons, the mossy fibers (MFs), is traditionally studied on acutely prepared or cultured slices. Usually, extracellular, bulk or minimal stimulation is used to evoke transmitter release from MF terminals, while recording from their postsynaptic target cells, the pyramidal cells and interneurons of CA3. However, the ideal method to assess MF neurotransmission, the simultaneous recording of a presynaptic GC and one of its target cells, is extremely difficult to achieve using slices. Alternatively, cultures of GCs establishing autapses have been developed, but in these, GCs do not contact their natural targets. We developed cocultures of GCs, dissociated from transgenic GFP(+) rats, with pyramidal cells and interneurons of CA3, dissociated from wild-type rats, and confirmed the expression of cell-specific markers by immunofluorescence. We conducted recordings of GFP(+) -GCs synaptically connected with their GFP(-) -target cells, and demonstrate that synaptic transmission and its plasticity have the signature of transmission of MF. Besides being strongly depressed by activation of mGluRs, high frequency activation of GC-to-pyramidal cells synapses undergo LTP, while GC-to-interneuron synapses undergo LTD. This coculture method allows a high reproducibility of recording connected pairs of identified cells, constituting a valuable tool to study MF transmission, as well as different combinations of identifiable pre- and postsynaptic cells.